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Supplementary Figure S1. K-mer analysis of each sequenced Zoysia species.

The k-mer frequency and the number of corresponding k-mer species were calculated using Jellyfish with k-
mer size 17. (A) Z. japonica ‘Nagirizaki’ (B) Z. matrella ‘Wakaba’ (C) Z. pacifica ‘Zanpa’ (D) Z. japonica ‘Kyoto’
(E) Z. matrella ‘Miyagi’ (F) Z. pacifica ‘Chiba Fair Green’
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Supplementary Figure S2. KOG distributions of Z. japonica, O. sativa, S. bicolor, and B. distachyon.
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The percentages of proteins in each KOG category for Z. japonica ‘Nagirizaki’, O. sativa, S. bicolor, and

B. distachyon are shown using red, orange, blue, and green bars, respectively.



1. Root categories 2. Biolocal Process (BP)

a
4
S}

v
e
o

IS
e
S

N
o
o
tage
5]
(=]

,_.
o
S}

Percentage of genes (%)

o

S}
e
o

X S 5 5 <3 & d g 5 g o R
O Jf’&) & & & Qoi‘ & é\o(‘ & §F & & & (\Q/-o é\é\ & q?@
& o & © S S @ S FE L O L& & F
& K & S FFT T TS & T TS
@ i 3 & & & &L L & o F (S & KL
N 5 RO &K O 0 S O ¥ 4© SR
< O 2 2 Q' SRS 2 SIS ) PR
@ O N 2 Q S @ 2 5 o &
&& ° & & & & 0 & & ° & &
& L @ & &S & & &

& & ¢ & S & &S

& S SIS N & &

& S O @ 1° & & N

W& (@ K & 3B < % 2
W & Qo & o“ &
& & & & <0
DS < &
S @ ™
€ S
‘Q/

3. Cellular Components (CC) 4. Molecular Function (MF)

__100.0
X 900
=
w 4
4 80.0
c i
< 70.0
Q0 60.0
o«
O 500 -
)
a0 400 -
8
= 30.0 +
] i
9 200
2
@ 100 -
o
00 - T ™ I T T ‘\ T
S L LS EF S PSR E G E
P FFE LS F T F S F P
g &K & ‘;{g) G SR QQz‘ g & & FF I
SRS < T o & < ¥ &
SER & F e & T
A T Q & &
SO SHC) @ O
RN NG & &
& & S Gl
¢ N
& <
&
&
&
&

Supplementary Figure S3. Classification of genes in the GO slim categories.

The genes were classified into GO slim categories using the map2slim program, based on the results of
the InterProScan searches. The percentages of genes in each GO slim category for Z. japonica ‘Nagirizaki’,
O. sativa, S. bicolor, and B. distachyon are shown using red, orange, blue, and green bars, respectively.




Z3in_sc00013.1.908180.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
Zmw_sc04858.1.900100.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
Zpz_sc00127.1.900380.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
Zin_sc00014.1.908280.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
Zmw_sc02298.1.900200.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
Zmw_sc02531.1.900150.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
Zpz_sc01716.1.900180.1 MT] VRRERDAEAELNLPPGFRFHPTDDELVEHYLCRKAAGQRLPVPI 50
* * ER R b R
Zin_sc00013.1.908180.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKY PNGSRPNRAAADGYW 100
Zmw_sc04858.1.900100.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKYPNGSRPNRAAGDGYW 100
Zpz_sc00127.1.900380.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKYPNGSRPNRAAGDGYW 100
Zin_sc00014.1.908280.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKYPNGSRPNRAAGNGYW 100
Zmw_sc02298.1.900200.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKYPNGSRPNRAAGNGYW 100
Zmw_sc02531.1.900150.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKYPNGSRPNRAAGNGYW 100
Zpz_sc01716.1.900180.1 IAEVDLYKFDPWDLPERALFGTREWYFFTPRDRKYPNGSRPNRAAGNGYW 100
**********************************************:***
Z3in_sc00013.1.g08180.1 KATGADKPVAPGGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAGRA 150
Zmw_sc04858.1.900100.1 KATGADKPVAPRGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAGRA 150
Zpz_sc00127.1.900380.1 KATGADKPVAPRGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAGRA 150
Zin_sc00014.1.908280.1 KATGADKPVAPRGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAGRA 150
Zmw_sc02298.1.900200.1 KATGADKPVAPRGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAGRA 150
Zmw_sc02531.1.900150.1 KATGADKPVAPRGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAERA 150
Zpz_sc01716.1.900180.1 KATGADKPVAPRGRTLGIKKALVFYAGKAPRGVKTDWIMHEYRLADAGRA 150
KAXKXKKAKAKAKAKAAKN A AAAAAAAAAAAAAA AN A A AN A A A AN AN AN A KA, *, K%
Zin_sc00013.1.908180.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMRMKKAAAARA ] 199
Zmw_sc04858.1.900100.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMOMKKAAAAR 199
Zpz_sc00127.1.900380.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMOMKKAAAAR 199
Zin_sc00014.1.908280.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMOMKKAAAAR 198
Zmw_sc02298.1.900200.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMOMKKAAAAR 198
Zmw_sc02531.1.900150.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMOMKKAAAAR 198
Zpz_sc01716.1.900180.1 AAAKKGSLRLDDWVLCRLYNKKNEWEKMOMKKAAAAR 198
****************************:********‘
Zjn_sc00013.1.908180.1 ysuSOWGETRT PESE ILPNOTF HTHLD HER OMMAPKKERVDDARNKNF -] 247
Zmw_sc04858.1.900100.1 YSHS(QSWGETRT PESE ILPNDT[F HTFILDHERQOMMAPKKEKVDDAARNKN|--| 247
Zpz_sc00127.1.900380.1 YSHS(QSWGETRT PESE ILPNDT[F HTFILDHERQOMMAPKKEKVDDAARNKN|--| 247
Zjn_sc00014.1.908280.1 YSHSHSWGETRT PESE IVDNDP[F HAFQDHARHMMVPKKEEVDDAGAANRN| 248
Zmw_sc02298.1.900200.1 YSHSHSWGETRT PESE IVDNDP[F HAFQDHAROMMVPKKEEVDDAGAANRN| 248
Zmw_sc02531.1.900150.1 YSHSHSWGETRT PESE IVDNDP[F HAFQDHAROMMVPKEEKVDEAGAANRN| 248
Zpz_sc01716.1.900180.1 YSHSHSWGETRT PESE IVDNDP[F HAFQDHAROMMVPKKEEVDDAGAANRN| 248
****:************:***‘**:* * x *:**‘**:*:**:*‘* *
Zjn_sc00013.1.908180.1 NILFVDLSYDDIQSMYN EDFYSSLFASLRVKGNQSA 294
Zmw_sc04858.1.900100.1 NILFVDLSYDDIQSMYN EDFYSSLFASLRVKGNQSA 294
Zpz_sc00127.1.900380.1 NILFVDLSYDDIQSMYN EDFYSSLFASLRGKGNQSA 294
Z3in_sc00014.1.908280.1 DILEFVDLSYDDIQSMYS EDFYSSLFASPRVKGNQPA 298
Zmw_sc02298.1.900200.1 DILEFVDLSYDDIQSMYS EDFYSSLFASPRVKGNQPA 298
Zmw_sc02531.1.900150.1 DILEFVDLSYDDIQSMYS EDFYSSLFASPRVKGNQAA 298
Zpz_sc01716.1.900180.1 DILEFVDLSYDDIQSMYS EDFYSSLFASPRVKGNQPA 298
:**************‘******"*********** * ****‘*
Zjn _sc00013.1.g908180.1 L 296
Zmw_sc04858.1.900100.1 LE 296
Zpz_sc00127.1.900380.1 LE 296
Zjn sc00014.1.908280.1 PF 300
Zmw sc02298.1.g900200.1 PF 300
Zmw sc02531.1.g900150.1 PF 300
Zpz sc01716.1.g900180.1 P 300

*

Supplementary Figure S4. Sequence alignment of predicted ANAC102 proteins in Zoysia species.

Sequence names starting with Zjn, Zmw, and Zpz represent sequences from Z. japonica ‘Nagirizaki’ , Z. matrella
‘Wakaba’ , and Z. pacifica ‘Zanpa’ , respectively. Asterisk (*) indicates identical sequence, colon (:) indicates fully
conserved “strong groups” , and period (.) indicates fully conserved “weak groups” . The boxes represent the key

residual variants for the distinction of ANAC102 proteins in these three Zoysia species.



Zin_sc00014.1.908280.1 ARCACGGYTETTGTTGTATTCCAGTGTTTTARAACGTGACGARATCGTGAAAAAGTTARN-| -539
Zmw_sc02531.1.900150.1 AACACGGYTGETTGTTGTATTCCAGTGTTTTARAACGTGACGAAATCGTGARAAAGTTARN | —538
Zmw_sc02298.1.900200.1 AACACGGIAGTTGTTGTATTCCAGTGTTTTAAACGTGACGAAATCGTGARAAAGTTARNA| —502
Zpz_sc01716.1.900180.1 AACACGGIAGTTGTTGTATTCCAGTGTTTTAAACGTGACGAAATCGTGARAAAGTTARNA| —502
KA A A A, A A A A A A A A A A A A A A A A A A A A A A A A A Ak Ak kA Ak kA kA kA kA Ak k ok ok ok k
Zin_sc00014.1.908280.1 GTGAAAAAAATCACCCGCTGCCACTCGTGACACACACACH -JTCCTAATCACCGACAGCGC -481
Zmw_sc02531.1.900150.1 GTGAAAAAAATCACCCGCTGCCACTCGTGACACACACACK —[TCCTAATCACCGACAGCGC -480
Zmw_sc02298.1.900200.1 GCGAAAAAAATCACCCGCTGCCACTCGTGACACACACACACITCCTAATCACCGACAGCGC -442
Zpz_sc01716.1.900180.1 GTGAAAAAAATCACCCGCTGCCACTCGTGACACACACACACITCCTAATCACCGACAGCGC -442
Kk AR A A A A A A A A A A A A A A Ak Ak Ak Ak Ak kA kA kkk ok ok k R R R R
Zin_sc00014.1.908280.1 AGAGGGGCATCTGTCTAGCTAGTCCCGCGTTCACCTCCGGTATGTTIGGAGACATCTGCA —421
Zmw_sc02531.1.900150.1 AGAGGGGCATCTGTCTAGCTAGTCCCGCGTTCACCTCCGGTATGTATIGGAGACATCTGCA —420
Zmw_sc02298.1.900200.1 AGAGGGGCATCTGTCTAGCTAGTCCCGCGTTCACCTCCGGTATGTACGGAGACATCTGCA —382
Zpz_sc01716.1.900180.1 AGAGGGGCATCTGTCTAGCTAGTCCCGCGTTCACCTCCGGTATGTACGGAGACATCTGCA —382
KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak, Ak kA kA k ko, Kk
Zin_sc00014.1.908280.1 CAGTTEACTTCCATCCCGTGACGTCGCGGAAJARCCACCACGCCTGCCCCGCCCGLG -361
Zmw_sc02531.1.900150.1 CAGTTLACTTCCATCCCGTGACGTCGCGGAAJARCCACCACGCCTGCCCCGCCCGLG -360
Zmw_sc02298.1.900200.1 CAGTGEACTTCCATCCCGTGACGTCGCGGAAQGACCACCACGCCTGCCCCGCCCGLG -324
Zpz_sc01716.1.900180.1 CAGTGLACTTCCATCCCGTGACGTCGCGGAAQGACCACCACGCCTGCCCCGCCCGLG -324

khkkk khkkkkkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhk hhkkkhkhkhkhkhkkhkkkkkhkkkhkkhkkhkkkkhkkkk

Z3n_sc00014.1.908280.1 CACCGCAGAAAGCCGGGCGGGTGGCCGCCCGCGCJRCATCCAATTCTGCTGAGGTCGGCGA —301
Zmw_sc02531.1.900150.1 CACCGCCGAAAGCCGGGCGGGTGGCCGCCCGCGCECATCCAATTCTGCTGAGGTCGGCGA ~300
Zmw_sc02298.1.900200.1 |-mmmmmmmmmmmmmmmmmm GCATCCAATTCTGCTGAGGTCGGCGA -298
Zpz_sc01716.1.g00180.1 |-————mmmmmmmmmmmmmmm GCATCCAATTCTGCTGAGGTCGGCGA -298
khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkk
Z3n_sc00014.1.908280.1 TGACCTCARLGGGAGCGGTCCCGICEAATCCCGGCGCGCCGAGHTEGCCGGCCACGAGCC ~241
Zmw_sc02531.1.900150.1 TGACCTCAACGGGAGCGGTCCCGTICLAATCCCGGCGCGCCGAGATEGCCGGCCACGAGCC ~240
Zmw_ sc02298.1.900200.1 TGACCTCAGCGGGAGCGGTCCCGTTLAATCCCGGCGCGCCGAGGGRGCCGGCCACGAGCC ~238
Zpz_sc01716.1.900180.1 TGACCTCAGCGGGAGCGGTCCCGTTLAATCCCGGCGCGCCGAGHGRGCCGGCCACGAGCC ~238
R R R R I R R R R I R R R R R S I R R
Z3n_sc00014.1.908280.1 TCGCCCACCTCCTCGAACCCACCACCTCAGCCCGCTCCCACECCACACGTGCCCACGCCC -181
Zmw_sc02531.1.900150.1 TCGCCCACCTCCTCGAACCCACCACCTCAGCCCGCTCCCOCBCCACACGTGCCCACGCCC -180
Zmw sc02298.1.900200.1 TCGCCCACCTCCTCGAACCCACCACCTCAGCCCGCTCCCO-[BCCACACGTGCCCACGCCC -179
Zpz_sc01716.1.900180.1 TCGCCCACCTCCTCGAACCCACCACCTCAGCCCGCTCCCO-[ECCACACGTGCCCACGCCC -179
R R R R R R R R R R R R R R R I I R R R R R
Z3n_sc00014.1.908280.1 GCCCTCCGCCCCCTTTCCCGCAGCCGCCGACTGGTATTGACCCCTCCCTCCCAACCCTG -121
Zmw_sc02531.1.900150.1 GCCCTCCGCCCCCTTTCCCGCAGCCGCCGACTGGTATTGACCCCTCCCTCCCAACCCTG —120
Zmw sc02298.1.900200.1 GCCCTCCGCCCCCTTTCCCGCAGCCGCCGACTGGTATTGACCCCTCCCTCCCAACCCTG -119
Zpz_sc01716.1.900180.1 GCCCTCCGCCCCCTTTCCCGCAGCCGCCGACTGGTATTGACCCCTCCCTCCCAACCCTG -119
R R R R R R R R R R R R R R R R R R R R R R R
Z3n_sc00014.1.908280.1 TTTCCCCGGCCGAACTTTCCAGACCGCCGCCTATCCTATCCGCTACCCCCCdeTGeGeG  -61
Zmw sc02531.1.900150.1 TTTCCCCGGCCGAACTTTCCAGACCGCCGCCTATCCTATCCGCTACCCCCCACHTGCGCG  -61
Zmw sc02298.1.900200.1 TTTCCCCGGCCGAACTTTCCAGACCGCCGCCTATCCTATCCGCTACCCCCCO-FTGCGCG  -61
Zpz_sc01716.1.900180.1 TTTCCCCGGCCGAACTTTCCAGACCGCCGCCTATCCTATCCGCTACCCCCCO-FTGCGCG  -61
R R R R R R R R R R R R R R R R R R R R * Kk Kk kk Kk
Z3n_sc00014.1.908280.1 GCGGCCTCTATATATCCAGCTCCCCGCCGCGGTGCTCACCTTCAAGAACATCGCGGAATA -1
Zmw_sc02531.1.900150.1 GCGGCCTCTATATATCCAGCTCCCCGCCGCGGTGCTCACCTTCAAGAACATCGCGGAATA -1
Zmw sc02298.1.900200.1 GCGGCCTCTATATATCCAGCTCCCCGCCGCGGTGCTCACCTTCAAGAACATCGCGGAATA -1
Zpz sc01716.1.900180.1 GCGGCCTCTATATATCCAGCTCCCCGCCGCGGTGCTCACCTTCAAGAACATCGCGGAATA -1

R R R R R R R R R R R R R R R R R R R R R R R

Supplementary Figure S5. Sequence alignment of the upstream regions of the ANAC102 genes in Zoysia species.
Sequence names starting with Zjn, Zmw, and Zpz represent sequences from Z. japonica ‘Nagirizaki’ , Z. matrella
‘Wakaba’ , and Z. pacifica ‘Zanpa’ , respectively. Asterisk (*) indicates identical sequence. Mutations are enclosed within a

box and the two colors (red or green) indicate the presence of two types of ANAC102 genes in these three Zoysia species.



Z3yn_sc00056.1.901120.1 MRIQCDACGAAAAAVVCCADEAALCARCDVEIHAANKLAGKHORLPLGGG 50
Zmw_sc05442.1.900010.1 MRIQCDACGAAAAAVVCCADEAALCARCDVEIHAANKLAGKHORLPLGGG 50
Zmw_sc03211.1.900190.1 MRIQCDACGAAAAAVVCCADEAALCARCDVEIHAANKLAGKHQORLPLGGG 50
Zpz_sc01838.1.900080.1 MRIQCDACGAAAAAVVCCADEAALCARCDVEIHAANKLAGKHORLPLGGG 50
o
Z3yn_sc00056.1.901120.1 ETAAALPRCDVCQERPAFIFCVEDRALLCRDCDEPTIHVPGTLSGNHQRFL 100
Zmw_sc05442.1.900010.1 ETAAALPRCDVCQERPAFIFCVEDRALLCRDCDEPIHVPGTLSGNHQRFL 100
Zmw_sc03211.1.900190.1 ETAAALPRCDVCQERPAFIFCVEDRALLCRDCDEPIHVPGTLSGNHORFL 100
Zpz_sc01838.1.900080.1 ETAAALPRCDVCQERPAFIFCVEDRALLCRDCDEPTIHVPGTLSGNHQRFL 100
o
Z3yn_sc00056.1.901120.1 ATGIRVGFSSVCSKPPSTGGATKAPAPAPQEVPSPPFLPPPSGWAVEDLL 150
Zmw_sc05442.1.900010.1 ATGIRVGFSSVCSKPPSTGGATKAPAPAPQEVPSPPFLPPPSGWAVEDLL 150
Zmw_sc03211.1.900190.1 ATGIRVGFSSVCSKPPSTGGATKAPAPAPQEVPSPPFLPPPSGWAVEDLL 150
Zpz_sc01838.1.900080.1 ATGIRVGFSSVCSKPPSTGGATKAPAPAPQEVPSPPFLPPPSGWAVEDLL 150
e
Z3yn_sc00056.1.901120.1 QLSDYESRDKLPSVCVVSLQOKDSPLGFKELDWFADIDLLHGHEAAEVPEL 200
Zmw_sc05442.1.900010.1 QLSDYESRDKLPSVCVVSLQKDSPLGFKELDWFADIDLLHGHEAAEVPEL 200
Zmw_sc03211.1.900190.1 QLSDYEYS[DKLPSVCVVSLQKDSPLGFKELDWFADIDLLHGHEAAEVPEL 200
Zpz_sc01838.1.900080.1 QLSDYEYSPKLPSVCVVSLQKDSPLGFKELDWFADIDLLHGHEAAEVPEL 200
o
Z3yn_sc00056.1.901120.1 FASPQPAADAGFYKSSSAHQSKKPRLELPDDDEDYFIVPDLG 242
Zmw_sc05442.1.900010.1 FASPQPAADAGFYKSSSAHQSKKPRLELPDDDEDYFIVPDLG 242
Zmw_sc03211.1.900190.1 FASPQPAADAGFYKSSSAHQSKKPRLELPDDDEDYFIVPDLG 242
Zpz_sc01838.1.900080.1 FASPQPAADAGFYKSSSAHQSKKPRLELPDDDEDYFIVPDLG 242

Kk khkkhkhkhkh Ak hkhkhk Ak Ak hkhk kA kA hhkhk kA kA hkhkk Ak kh &k %

Supplementary Figure S6. Sequence alignment of predicted STO/BBX24 proteins in Zoysia species.

Sequence names starting with Zjn, Zmw, and Zpz represent sequences from Z. japonica ‘Nagirizaki’ , Z. matrella
‘Wakaba’ , and Z. pacifica ‘Zanpa’ , respectively. Asterisk (*) indicates identical sequence. Mutations are enlosed within a
box and the two colors (red or green) indicate two types of STO/BBX24 proteins in these three Zoysia species.
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GATCGGTTTT[TRAGACCAAACCGGTTTTICAGAAACCTTGTTGCTGACT|CC
-ATCGGTTTT[TRAGACCAAACCGGTTTTICAGAAACCTTGTTGCTGACT|CC
---CGGTTTTICRAAACCI--—[CCGGTTTT-AGAAACCTTGTTGCTGACTTT
————— GTTTTICRAAACCH-—[CCGGTTTT-AGAAACCTTGTTGCTGACT|TT
*kkkk kk  kkk khkkkkkkk kkkkkkkkkkkkkkkkkkk

GCCATCGAGATCTTGTTGCAGTCACTCCTGTIGCGTCAAGCTGTTAGGGC
GCCATCGAGATCTTGTTGCAGTCACTCCTGTIGCGTCAAGCTATTAGGGC
GCCATCGAGATCTTGTTGCAGTCACTCCTGCIGCGTCAAGCTGTTAGGGC
GCCATCGAGATCTTGTTGCAGTCACTCCTGCIGCGTCAAGCTGTTAGGGC

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhk hhkkkkhkkkkkhkk kkhkkkkkk

TCATGTCGACACAGTGACACATCCTTGAAGCAAAAGGGCCACACTGGCGG
TCATGTCGACACAGTGACACATCCTTGAAGCAAAAGGGCCACACTGGCGG
TCATGTCGACACAGTGACACATCCTTGAAGCAAAAGGGCCACACTGGCGG
TCATGTCGACACAGTGACACATCCTTGAAGCAAAAGGGCCACACTGGCGG

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkhkkkkhkkhkkkkkk

ATGCTATGCAAGTTGCAGCCTCCCAGCCCTCGCACTGAAAACAGTACGAR
ATGCTATGCAAGTTGCAGCCTCCCAGCCCTCGCACTCAAAACAGTACGGHA
ATGCTATGCAAGTTGCAGCCTCCCAGCCCTCGCACTGAAAACAGTA-—-
ATGCTATGCAAGTTGCAGCCTCCCAGCCCTCGCACTGAAAACAGTA-—-

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkk Kkkkkkkkkk *

AATTTCTCATTCTACTIGGGTTTTGTTTATTTTTTTTHTRTTATAGATGAA
AATTTCTCATTCTACTIGGGTTTTGTTTATTTTTTTTQTRTTATAGATGAA
AATTTCTCATTCTACTICCGTTTTGTTTATTTTTTCTH-ATTATAGATGAA
AATTTCTCATTCTACTICCGTTTTGTTTATTTTTTCTH-ATTATAGATGAA

Kk ok ok k ok k ok ok ok ok ok ok ok k ok k khkkkkkkkkkkkkkkk * * ok ok k ok k ok ok ok ok ok k

AAAATAAAAATAATA--———————— ITGATTTTTTTTTCCGACCGTTTC
AAAATAAAAATAATA--———————— ITGATTTTTTCTTC-GACCGTTTC
AAAATAAAAATAGIAATAAAAATAAIGACTTTTTTT----ACTGTTTCA
AAAATAAAAATAGIAATAAAAATAAIGACTTTTTTTT---ACTGTTTCA

R S

* kK KAk kkk KX Kk Kk Kk kKK

TATARTTTTGTTTTCAATGAAATTTTTCTATTTTTTTACT]
TATAATTTTGTTTTCAATGAAATTTTTCTATITTTTTTACOT
-——-ATTTT-TTTT-A--—-—-——-——————— TTTTTTACJG
-——-ATTTT-TTTTTA--—-———-——————— TTTTTTACJG

Kk kK kK Kk kk KX kKA kA kA Ak k Kk kkk *k*k

ATATAGAGACATATTTTATTAAAAATAAAAATTAAAAGTTATAAGTCAAA
ATATGGAGATATATTTTATTAAAAATAAAAATTAAAAGTTATGAGCCAAA
ATACGAAGACAT|IGTTTTATTAAAAATAAAAATTAAAAGTTATGAGCCAAA
ATACGARAGACAT|IGTTTTATTAAAAATAAAAATTAAAAGTTATGAGCCAAA

* * x KAk Ak AA A A A A A A A A A A A A Ak A A Ak Ak kA kA kA hkkk K,k *kk%

CAACTTATTATTAA
CAACTTATTATTAA
CAACTTATTATTAGOATATGTTATTAAGTTGTATATTATAAATTTAATTG
CAATTTATTATTAGOATATGTTATTAAGTTGTATATTATAAATTTAATTG

Kk kK Ak k kA kKKK KX

TAACTTATATAGTAAAACTCGAATCATACAGTARA TQGATATTTATT
CAACTTATATAGTAAAACTCAAATCATACAGTARA TQGATATTTATT

A
A

————————————————— CTTTAATCATACAGTGAAT|IGTTQAATATTTATT
————————————————— CTCTAATCATACAGTGAAT|IGTTQAATATTTATT
A
A

* * KAk Ak A A A A Ak Ak k *,hkk *hkk *hkkhkkkkk*k

GITTTTTAACATCTTTTTCAANGTTACCGATCIT
GITTTTTAACATATTTTTCAANGTTACCGATCIT
A
A

TTATICCATATTTTT|GA
TTATICCATATTTTT|GA
TTATITTATATTTTTARA
TTATITTATATTTTTARA

* K kK

TTTTTAATATCTTTTTCAA-TTACCGATCAA
TTTTTAATATCTTTTTCAA-TTACCGATCAA

KAk KAk A A A Ak Kk Ahkhkhkhkhkk Kk *hkhkhkhkhkhkk *(hkhkhkkkkkx *
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Zin_sc00056.1.901120.1 TTTTTTATTTCATATTTCTYTATTTATTTTTGTTTTCAACTTTTTTTIAT -410
Zmw_sc05442.1.900010.1 TTTTT-ATTTCATATTTCTTTATTTATTTTTGTTTTCAACTTTTTTTTAT -410
Zmw_sc03211.1.900190.1 TTTTTTATTTCATATTTCTTCATTTATTTTTGTTTTCAA--——-———- AT -449
Zpz_sc01838.1.900080.1 TTTTTTATTTCATATTTCTTCATTTATTTTTGTTTTCAA--——————~- AT -449
khkhkkk hhkkhkkkkkhkkhkhkhkkhkk *hkkkkhkkhkhkhkhkhkkkkkkkkk * %
Z3n_sc00056.1.901120.1 CTTCGTTTGATCI TATTAATATAAAAATAAAAATAATTAAGATGITTTTCG -360
Zmw_sc05442.1.900010.1 CTTCGTTTGAT|GI TATTAATATAAAAATAAAAATAATTAAGATGITTTTCG -360
Zmw_sc03211.1.900190.1 CTTCGTTTGATATTATTAATATAAAAATAAAAATAATTAAGATATTTTCG -399
Zpz_sc01838.1.900080.1 CTTCGTTTGATATTATTAATATAAAAATAAAAATAATTAAGATATTTTCG -399
Khkhkhkhkhkhkhkhkkhkk hhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkx *kkkkk
Z3n_sc00056.1.901120.1 ACH-————— AATTCC -351
Zmw_sc05442.1.900010.1 ACH-————— AATTCC -351
Zmw_sc03211.1.900190.1 ACQGTTTTCAACCCTATCCAAGTGGCCACCATTTCCTCGTCTCCRATTCC -349
Zpz_sc01838.1.900080.1 ACQGTTTTCAACCCTATCCAAGTGGCCACCATTTCCTCGTCTCCRATTCC -349
* % * Kk Kk kkk
Z3n_sc00056.1.901120.1 ACGGGATGGGATGGGACGGGCCTGCACGGCCGGGCCGACGGAGAAGCCAT —301
Zmw_sc05442.1.900010.1 ACGGGATGGGATGGGACGGGCCTGCACGGCCGGGCCGACGGAGAAGCCAT —301
Zmw_sc03211.1.900190.1 ACGGGATGGGATGGGACGGGCCTGCACGGCCGGGCCGACGGAGAAGCCAT —299
Zpz_sc01838.1.900080.1 ACGGGATGGGATGGGACGGGCCTGCACGGCCGGGCCGACGGAGAAGCCAT —299
Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk
Z3n_sc00056.1.901120.1 ACCGGCGCGTGGAGCCGTGGACCCCACCGGCGTCAGCCCATACCTCATCA —251
Zmw_sc05442.1.900010.1 ACCGGCGCGTGGAGCCGTGGACCCCACCGGCGTCAGCCCATACCTCATCA —251
Zmw_sc03211.1.900190.1 ACCGGCGCGTGGAGCCGTGGACCCCACCGGCGTCAGCCCATACCTCATCA —249
Zpz_sc01838.1.900080.1 ACCGGCGCGTGGAGCCGTGGACCCCACCGGCGTCAGCCCATACCTCATCA —249
Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk
Z3n_sc00056.1.901120.1 GCAGATCACOACAAATAAAAAAACTCGGCTCGCGCCGCGGCGCCCCAGAT -201
Zmw_sc05442.1.900010.1 GCAGATCACOACAAATCAAAAAACTCGGCTCGCGCCGCGGCGCCCCAGAT -201
Zmw_sc03211.1.900190.1 GCAGATCACO--AAATCAAAAAACTCGGCTCGCGCCGCGGCGCCCCAGAT -201
Zpz_sc01838.1.900080.1 GCAGATCACQ--AAATCAAAAAACTCGGCTCGCGCCGCGGCGCCCCAGAT -201
*kkkkkkkkk khkkk hhkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk
Z3n_sc00056.1.901120.1 ACTCCCGGAGCGCGCGCGCCAGCTCGTCCACACAACCCATCCTTCGCCCG —151
Zmw_sc05442.1.900010.1 ACTCCCGGAGCGCGCGCGCCATCTCGTCCACACAACCCATCCTTCGCCCG —151
Zmw_sc03211.1.900190.1 ACTCCCGGAGCGCGCGCGCCATCTCGTCCACACAACCCATCCTTCGCCCG —151
Zpz_sc01838.1.900080.1 ACTCCCGGAGCGCGCGCGCCATCTCGTCCACACAACCCATCCTTCGCCCG —151
Ahkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk *hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk
Z3n_sc00056.1.901120.1 TTCGACCGCACCGACCGCGCGAGCGAGAGCAAGCGCGGGGCCGCCCGCCA -101
Zmw_sc05442.1.900010.1 TTCGACCGCACCGACCGCGCGAGCGAGAGCAAGCGCGGGGCCGCCCGCCA -101
Zmw_sc03211.1.900190.1 TTCGACCGCACCGACCGCGCGAGCGAGAGCAAGCGCGGGGCCGCCCGCCA -101
Zpz_sc01838.1.900080.1 TTCGACCGCACCGACCGCGCGAGCGAGAGCAAGCGCGGGGCCGCCCGCCA -101
Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkxk
Z3n_sc00056.1.901120.1 AGGCGTGGGTGGCGCCACGCGGGTCGCGCGATTTATACGCECCCGCCACG  —51
Zmw_sc05442.1.900010.1 AGGCGTGGGTGGCGCCACGCGGGTCGCGCGATTTATACGCECCCGCCACG 51
Zmw_sc03211.1.900190.1 AGGCGTGGGTGGCGCCACGCGGGTCGCGCGATTTATACGGECCCGCCACG 51
Zpz_sc01838.1.900080.1 AGGCGTGGGTGGCGCCACGCGGGTCGCGCGATTTATACGGECCCGCCACG 51
Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkx *hkkkkkkkkk
Z3n_sc00056.1.901120.1 AQALTCACCGTCCGCTGCTGCTGCTCAGCAATCTCCCCACCCTACCARAG -1
Zmw_sc05442.1.900010.1 AGALCTCACCGTCCGCTGCTGCTGCTCAGCAATCTCCCCACCCTACCARAG -1
Zmw_sc03211.1.900190.1 AGGLTCACCGTCCGCTGCTGCTGCTCAGCAATCTCCCCACCCTACCARAG -1
Zpz_sc01838.1.900080.1 AGGLTCACCGTCCGCTGCTGCTGCTCAGCAATCTCCCCACCCTACCARAG -1
hhk kkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkxk

Supplementary Figure S7. Sequence alignment of the upstream regions of the STO/BBX24 genes in Zoysia species .
Sequence names starting with Zjn, Zmw, and Zpz represent sequences from Z. japonica ‘Nagirizaki’ , Z. matrella ‘Wakaba’ ,
and Z. pacifica ‘Zanpa’ , respectively. Asterisk (*) indicates identical sequence. Mutations are enlosed within a box and the

two colors (red or green) indicate two types of STO/BBX24 genes in these three Zoysia species.



Zjn sc00155.1.g00080.1 MSSSTVLQOPPAAARVEALSLSSLSAIPPEYVRPADERAGLGDAFDLLAE 50
Zmw sc01462.1.g00080.1 MSSSTVLQQOPPAAARVEALSLSSLSAIPPEYVRPADERAGLGDAFDLLAE 50
Zmw sc02035.1.g00140.1 MSSSTVLQQOPPAAARVEALSLSSLSAIPPEYVRPADERAGLGDAFDLLAE 50
Zpz sc01172.1.g00170.1 MSSSTVLQOPPAAARVEALSLSSLSAIPPEYVRPADERAGLGDAFDLLAE 50
hhkhkkhkhkhkhkkhkhkhkhkkhhkhkhkkhhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhkkhkkkrkx
Zjn sc00155.1.g00080.1 QLDDGPRIPVVDISPFLMTTGGAADKKDQPRCVDAVRAAAAEWGVMHIAG 100
Zmw sc01462.1.g00080.1 QLDDGPRIPVVDISPFLMTTGGAADKKDQPRCVDAVRAAAAEWGVMHIAG 100
Zmw sc02035.1.g00140.1 QLDDGPRIPVVDISPFLMTTGGAADKKDQORCVDAVRAAAAEWGVMHIAG 100
Zpz sc01172.1.g00170.1 QLDDGPRIPVVDISPFLMTTGGAADKKDQORCVDAVRAAAAEWGVMHIAG 100
hhkkkhkhkhkhkkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhk dhkhkkhkhkhkhkhkkhkhkhhkhkhhhkrkx
Zjn sc00155.1.g00080.1 HGIPDELVDCLQAAGTAFFALPIHAKEAYANDPAAGRLQOGYGSRLATNAS 150
Zmw sc01462.1.g00080.1 HGIPDELVDCLQAAGTAFFALPIHAKEAYANDPAAGRLQGYGSRLATNAS 150
Zmw sc02035.1.g00140.1 HGIPDELVDCLQAAGTAFFALPIHAKEAYANDPAAGRLQOGYGSRLATNAS 150
Zpz sc01172.1.g00170.1 HGIPDELVDCLQAAGTAFFALPIHAKEAYANDPAAGRLQOGYGSRLATNAS 150
hhkhkkhkhkhkhkkhkhkhkhkkhhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkrkxx
Zjn sc00155.1.g00080.1 GOREWEDYLFHLLHPDGLADHALWPAHPPDYVATTREFGRRVRELASRLL 200
Zmw sc01462.1.g00080.1 GOREWEDYLFHLLHPDGLADHALWPAHPPDYVATTREFGRRVRELASRLL 200
Zmw sc02035.1.g00140.1 GOREWEDYLFHLLHPDGLADHALWPAHPPDYVATTREFGRRVRELASRLL 200
Zpz sc01172.1.g00170.1 GOREWEDYLFHLLHPDGLADHALWPAHPPDYVATTREFGRRVRELASRLL 200
hhkhkkhkhkhkhkkhkhkhkhkhkkhhkhkhkkhhhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhkkhkhkrkx
Zjn sc00155.1.g00080.1 AILSLGLGLRNEHKLEDELTNNRTKAGDGDQEDLLLQLKINYYPRCPQPE 250
Zmw sc01462.1.g00080.1 AILSLGLGLRNEHKLEDELTNNRTKAGDGDQEDLLLQLKINYYPRCPQPE 250
Zmw sc02035.1.g00140.1 AILSLGLGLRNEHKLEDELTNNRTKAGDGDQEDLLLQLKINYYPRCPQPE 250
Zpz sc01172.1.g00170.1 AILSLGLGLRNEHKLEDELTNNRTKAGDGDQEDLLLQLKINYYPRCPQPE 250
hhkhkkhkhkhkhkkhkhkhkhkkhhkhkhkkhhkhkhkhkhhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkkhkkkrkx
Zjn sc00155.1.g00080.1 LAVGVEAHTDVSALSFILHNGVPGLQVLHGGRWVTARSEPGTMIVHVGDA 300
Zmw sc01462.1.g00080.1 LAVGVEAHTDVSALSFILHNGVPGLQVLHGGRWVTARSEPGTMIVHVGDA 300
Zmw sc02035.1.g00140.1 LAVGVEAHTDVSALSFIVHNGVPGLQVLHGGRWVTARSEPGTMIVHVGDA 300
Zpz sc01172.1.g00170.1 LAVGVEAHTDVSALSFIVHNGVPGLQVLHGGRWVTARSEPGTMIVHVGDA 300
*****************:********************************
Zjn sc00155.1.g00080.1 LEILSNGRYTSVLHRGLVNREAVRVSWVVFCEPPPDAVLLRPLPELVTEE 350
Zmw sc01462.1.g00080.1 LEILSNGRYTSVLHRGLVNREAVRVSWVVFCEPPPDAVLLRPLPELVTEE 350
Zmw sc02035.1.g00140.1 LEILSNGRYTSVLHRGLVNREAVRVSWVVFCEPPPDAVLLRPLPELVTEE 350
Zpz sc01172.1.g00170.1 LEILSNGRYTSVLHRGLVNREAVRVSWVVFCEPPPDAVLLRPLPELVTEE 350
hhkhkkhkhkhkhkkhkhkhkhkkhkhhkhkhkkhhkhkhkkhkhhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkkkrkx
7jn_sc00155.1.9g00080.1 EPARFTPRTFKEHLDRKLFKKHERDGYKPDHQVIRDSSPKTN-—-——--—- 392
Zmw_sc01462.1.900080.1 EPSRFTPRTFKEHLDRKLFKKHERDGYKPDHQVIRDSSPKTN-—--——-—- 392
Zmw sc02035.1.g00140.1 EPARFTPRTFKEHLDRKLFKKHERDGYKPDHQVIRDSSPKTNSIVKIIPK| 400
Zpz sc01172.1.g00170.1 EPARFTPRTFKEHLDRKLFKKHERDGYKPDHQVIRDSSSKTNSIVKIIPK| 400
**:***********************************’***
Z3in_sc00155.1.900080.1
Zmw sc01462.1.g00080.1
Zmw_sc02035.1.900140.1 401
Zpz sc01172.1.g00170.1 401

Supplementary Figure S8. Sequence alignment of predicted ANS1 proteins Zoysia species.

Sequence names starting with Zjn, Zmw, and Zpz represent sequences from Z. japonica ‘Nagirizaki’ , Z. matrella ‘Wakaba’ ,
and Z. pacifica ‘Zanpa’ , respectively. Asterisk (*) indicates identical sequence, colon (:) indicates fully conserved “strong
groups” , and period (.) indicates fully conserved “weak groups” . Mutations are enlosed within a box and the two colors (red

or green) indicate two types of ANS1 proteins in these three Zoysia species.
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ATTGAATTAC
ATTGAATTAC

TTATAATTACOTGAACCAGACATCTCATAAGATCGACCT
TTATAATTACOTGAACCAGACATCTCATAAGATCGACCT
ATTGAATTATGTTATAATTACOCGAACCAGACATCTCATAAGATCGACCT
ATTGAATTATGTTATAATTACOCGAACCAGACATCTCATAAGATCGACCT

KA A A A A, A A A A A A A A A A, A, Ak A Ak Ak Ak kA kA kA Ak Ak Ak k ko, Kk

CCTTTGGAACATACGAAATTTTCTATTTCTTCTAATTTTTTTT
CCTTTGGAACATACGAAATTTTCTATTTCTTCTAATTTTTTTT
CCTTTGGAACATATGAAATTTTCTATTTCTTCTAATTTTTTT-CTATAAA
CCTTTGGAACATATGAAATTTTCTATTTCTTCTAATTTTTTT-CTATAAA
KA A A A A A A A A, A A A A A A A A A A A A A A A A A Ak A Ak Ak hk, Ak kk kK k
TTATACTAATTTTTATGAAATTTCTACATTCCARATGAABCTTAAGACH

TTGTACTAATTTTTATGAAATTTCTACATTCCARATGOA CTTAAG‘iCT

TATAAA
TATAAA

TTGTACTAATTTTTATGAAATTTCTACATTCCAAATGCGGCTTAAGATC

TTGTACTAATTTTTATGAAATTTCTACATTCCAAATGCGGCTTAAGATC

Kk AR A A A A A A A A A A A A A A A A A A A A A A A A Ak A Ak k, Ak k k%

CCTTTEGRAATATCTTAGTTCAATTTCATATGAATTATTTCAATTGTATAG
CCTTTEGRATATCTTAGTTCAATTTCATATGAATTATTTCAATTTTATAG
CCTTTGQARATATCTTAGTTCAATTTCATATGAATTATTTCAATTTTATAG
CCTTTGQARATATCTTAGTTCAATTTCATATGAATTATTTCAATTTTATAG

KA KA A, A A A A A A A A A A A A A A A A A A A A A A A A kA Ak Ak Ak kA k* Ak k ok k

GAATTTGAAAAAAAA--CATCATTAATTGCAAANGAAGTCCAAAATTTGC
GAATTTGAAAAAAAAAACATCATTAATTGCAAANGGAGTCCAAAATTTGC
GAATTTGAAAAAAAAAACATTATTAATTGCAAAANAGAGTCCAAAATTTGC
GAATTTGAAAAAAAAAACATTATTAATTGCAAAANAGAGTCCAAAATTTGC

LR R Kk hkk Ak Ak Ak kKK kK k kK KAk KKk k kK kk kKK

AT-——————- CTATCCAATAGGAATTTTAGAGTCCCAATCTGGTTTAAAT
AT-——————- CTATCCAATAGGAATTTTAGAGTCCCAATCTGGTTTAAAT
ATIGGAAGATGCTATCCAATAGGAATTTTAGAGTCCCAATCTGGTTTAAAT
ATIGGAAGATGCTATCCAATAGGAATTTTAGAGTCCCAATCTGGTTTAAAT

* * KA A A A A A A A A A A A A A A A A A A A A A A Ak Ak kA Ak k kK k

CCTACTCCTACGAAATTCATTTATTTTTCATTGTTCCAAA, GCACTTA
CCTACTCCTACGAAATTCATTTATTTTTCATTGTTCCAAA, GCACTTA
CCTACTCCTACGAAATTCATTTATTTTTCATTGTTCCAAA, GCACTTA
CCTACTCCTACGAAATTCATTTATTTTTCATTGTTCCAAA, GCACTTA

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak, Ak kk kK k

TATAATGAGGTATAAATTAGAAATTGATATTCATGCAGCTGCATCATTTC
TATAATGAGGTATAAATTAGAAATTGATATTCATGCAGCTGCATCATTTC
TATAATGAGGTATAAATTAGAAATTGATATTCATGCAGCTGCATCATTTC
TATAATGAGGTATAAATTAGAAATTGATATTCATGCAGCTGCATCATTTC

KA A A A A A A A A A A A A A A A A A A A A A A A A A A Ak kA kA Ak Ak kA Ak Ak k ko, ok k

AACGCGTGTAAGAGGGGAAATAAAAAAAATACCCAAAAAG TAGTTGA
AACGCGTGTAAGAGGGGAAATAAAAAAAATACCCAAAAAG TAGTTGA
AACGCGTGTAAGAGGGGAAATAAAAAAAGITACCCAAAAAG TAGTTGA
AACGCGTGTAAGAGGGGAAATAAAAAAAGTACCCAAAAAG TAGTTGA

KAA A A A A A A A A A A A A A A A A A A A AR AN, Ak A A A A A A A A A, Ak k kA kKKK

ATAAGTTTCACCGAAAATTATGAAAT
ATAAGTTTCACCGAAAATTATGAAAT
ATAAGTTTCGAGGAAAATTATGAAAA
ATAAGTTTCGAGGAAAATTATGAAAA

* ok Kk Kk k ok kKK

TAATTTGGTTTTGTAAATTATGC
TAATTTGGTTTTGTAAATTATGC
TAATTTGGTTTTGTAAATTATGT
TAATTTGGTTTTGTAAATTATGT

ERE R R I S R R

GGACGACATGTCTTTTTCACACGAGAGGAAGAAAAATAATICGATTTTAAA
GGACGACATGTCTTTTTCACACGAGAGGAAGAAAAATAATICGATTTTAAA
GGACGACATGTCTTTTTCACACGAGAGAAAGAAAAATAATITGATTTTAAA
GGACGACATGTCTTTTTCACACGAGAGGAAGAAAAATAATITGATTTTAAA

KA KA A A A A A A A A A A A A A A A A A A A A A A, Ak Ak Ak Ak k* Ak kkk ok k
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Z3jn_sc00155.1.g00080.1 ATTTTAAACGTGAATTAATTTCATAATATGATGCLCAATATAAGTTTTAAA -400
Zmw_sc01462.1.g00080.1 ATTTTAAACGTGAATTAATTTTATAATATGATGCLCAATATAAGTTTTAAA -400
Zmw_sc02035.1.900140.1 ATTTTAAACGTGAATTAATTTCATAATATGATGGLAATATAAGTTTTAAA -401
Zpz_sc01172.1.g00170.1 ATTTTAAACGTGAATTAATTTCATAATATGATGGLAATATAAGTTTTAAA -401
khkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhk hhkkhkhkhkhkkhkkkhk hhkkkkkkhkkhkkkhkkkkkkk
Z3jn_sc00155.1.g00080.1 GAAATTAAATTAARATTATGATTAATAAGTACGAGTACTATATTAATATA -350
Zmw_sc01462.1.g00080.1 GAAATTAAATTAARATTATGATTAATAAGTACGAGTACTATATTAATATA -350
Zmw_sc02035.1.900140.1 GAAATTAAATTAARATTATGATTAATAAGTACGAGTACTATATTAATATA -351
Zpz_sc01172.1.g00170.1 GAAATTAAATTAARATTATGATTAATAAGTACGAGTACTATATTAATATA -351
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkhkkkkkkkkkk
Z3jn_sc00155.1.g00080.1 TTGTGCATCGATGCTTTATACTCCAGTATTCTTTTCTTTCCCCAAAGCTC -300
Zmw_sc01462.1.g00080.1 TTGTGCATCGATGCTTTATACTCCAGTATTCTTTTCTTTCCCCAAAGCTC -300
Zmw_sc02035.1.900140.1 TTGTGCATCGATGCTTTATACTCCAGTATTCTTTTCTTTCCCCAAAGCTC -301
Zpz_sc01172.1.g00170.1 TTGTGCATCGATGCTTTATACTCCAGTATTCTTTTCTTTCCCCAAAGCTC -301
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkhkkhkkkkhkkhkkkkk
Z3jn_sc00155.1.g00080.1 TGAGCGQC[ECTAAGGTATCTTGAGGGTGATRCAQTRGCACTCGCAGGGE-| —251
Zmw_sc01462.1.g00080.1 TGAGCGGCGCTAAGGTATCTTGAGGGTGATGCAQTAGCACTCGCAGGGG-| —251
Zmw_sc02035.1.900140.1 TGAGCGQTGCTAAGGTATCTTGACCGTGARGCAQGRGCACTCGCAGGGGE| —251
Zpz_sc01172.1.900170.1 TGAGCGQTGCTAAGGTATCTTGAGGGTGARGCAQGRGCACTCGCAGGGGE| —251
khkkkkkk  kkkkkkokkokkkkkkk kkkk  kkkk  kkkokokokokokokokokokokk
Z3jn_sc00155.1.g00080.1 CACACGTGGAAGGGGCGCGTGGTGG -201
Zmw_sc01462.1.g00080.1 CACACGTGGAAGGGGCGCGTGGTGG -201
Zmw_sc02035.1.900140.1 GACACGTGGAAGGGGCGCGTGGTGG -201
Zpz_sc01172.1.g00170.1 GACACGTGGAAGGGGCACGTGGTGG -201
khkkkhkkkhkhkhkkhkkhkhkhkkk * Kk kk khkkkkkkkkkkkkkk kkkkkkkk
Z3jn_sc00155.1.g00080.1 TGTGGTGCAACGACCAGTCAAACACACCCAACGGTGOCACACGAGCTTGT -151
Zmw_sc01462.1.g00080.1 TGTGGTGCAACGACCAGTCAAACACAACCAACTGTGOCACACGAGCTTGT -151
Zmw_sc02035.1.900140.1 TGTGGTGCAACGACCAGTCAAACACACCCAACGGTGUARCACGAGCTTGT -151
Zpz_sc01172.1.900170.1 TGTGGTGCAACGACCAGTCAAACACACCCAACGGTGUARCACGAGCTTGT -151
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhk hhkkkk khkkk khkkkkkkkkkkk
Z3jn_sc00155.1.g00080.1 TAGCTGCAGCAGCCTTTCTTCGTTCTGGCAAAGTCATGACGTGCGTTTAT -101
Zmw_sc01462.1.g00080.1 TAGCTGCAGCAGCCTTTCTTCGTTCTGGCAAAGTCATGACGTGCGTTTAT -101
Zmw_sc02035.1.900140.1 TAGCTGCAGCAGCCTTTCTTCGTTCTGGCAAAGTCATGACGTGCGTTTAT -101
Zpz_sc01172.1.900170.1 TAGCTGCAGCAGCCTTTCTTCGTTCTGGCAAAGTCATGACGTGCGTTTAT -101
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkhkkkkkkkkkk
Z3jn_sc00155.1.g00080.1 ATAGTATAARAAATGCAGTAGCAGTCTTCTTCGATCCATCACCACACCTCC -51
Zmw_sc01462.1.g00080.1 ATAGTATAARAAATGCAGTAGCAGTCTTCTTCGATCCATCACCACACCTCC -51
Zmw_sc02035.1.900140.1 ATAGTATAARAAATGCAGTAGCAGTCTTCTTCGATCCATCACCACACCTCC -51
Zpz_sc01172.1.900170.1 ATAGTATAARAAATGCAGTAGCAGTCTTCTTCGATCCATCACCACACCTCC -51
khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkhkkkkkkk
Z3jn_sc00155.1.g00080.1 AATCCATATTAACAGTGTTACTTGGAGGAGATTCATTATATCTGATCGAG -1
Zmw_sc01462.1.g00080.1 AATCCATATTAACAGTGTTACTTGGAGGAGATTCATTATATCTGATCGAG -1
Zmw_sc02035.1.900140.1 AATCCATATTAACAGTGTTACTTGGAGGAGATTCATTACATCTGATCGAG -1
Zpz_sc01172.1.900170.1 AATCCATATTAACAGTGTTACTTGGAGGAGATTCATTACATCTGATCGAG -1

khkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkk khkkkkkkkkkk

Supplementary Figure S9. Sequence alignment of the upstream regions of the ANS1 genes in Zoysia species.
Sequence names starting with Zjn, Zmw, and Zpz represent sequences from Z. japonica ‘Nagirizaki’ , Z. matrella ‘Wakaba’ ,
and Z. pacifica ‘Zanpa’ , respectively. Asterisk (*) indicates identical sequence. Mutations are enlosed within a box and the

two colors (red or green) indicate two types of ANST genes in these three Zoysia species.



Z. japonica ‘Nagirizaki’
(ZIN_r1.1)
(Total: 53,625)

0. sativa (IRGSP-1.0)
(Total: 35,626)

S. bicolor
(Sbicolor_255 v2.0)
(Total: 33,032)

B. distachyon
(Bdistachyon 283 v2.0)
(Total: 31,694)

Supplementary Figure S10. Classification of the genes of Z. japonica ‘Nagirizaki’, O. sativa, S. bicolor,
and B. distachyon.

The genes were classified using CD-hit with parameters -c=0.4, -G=0, and -aS=0.5. In Z. japonica
‘Nagirizaki’, the genes classified as transposable elements were excluded.
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Supplementary Figure S11. Comparison between the Z. japonica ‘Nagirizaki’ and O. sativa genomes.
The translated protein sequences on the pseudomolecules of Z. japonica ‘Nagirizaki’ were compared
with those of O. sativa (IRGSP-1.0) using BLAST searches with an E-value cut-off of 1E-100. The hits with
same strand were colored by red, while the hits with reverse strand were colored by blue.



Brachypodium distachyon

Supplementary Figure $12. Comparison between the Z. japonica ‘Nagirizaki’ and B. distachyion genomes.
The translated protein sequences on the pseudomolecules of Z. japonica ‘Nagirizaki’ were compared
with those of B. distachyon (Bdistachyon_283 v2.0) using BLAST searches with an E-value cut-off of 1E-
100. The hits with same strand were colored by red, while the hits with reverse strand were colored by

blue.
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